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NOSE TIP CONTROL FOR CORDLESS HIGH SPEED ROTARY TOOL 

1 Field of the Invention 

2 The instant invention is related to control mechanisms for rotary 

3 hand tools. 

4 Background of the Invention 

5 The present invention generally relates to a control mechanism for 

6 an electrical powered rotary hand tool that more particularly includes an actuator 

7 having a configuration and location that reduces or eliminates an operator's need 

8 to alter a grip on the rotary hand tool when controlling the actuation of the rotary 

9 hand tool. 

10 Electrical slide switches have long been used to control the operation 



11 of many electrical powered rotary hand tools, principally for actuating, deactuating 

12 and controlling the operating speed of many kinds of variable speed hand tools. 

13 One exemplary hand tool with which these electrical slide switches have 

14 conventionally been used are those used in woodworking and the like as marketed 

15 by the Robert Bosch Power Tool Company of Chicago, IL under the Dremel 

16 trademark. Such tools have an elongated generally cylindrical configuration with 

17 a rotating output shaft at the nose end to which various tools can be attached for 

18 performing tasks such as engraving, carving, polishing, cleaning, cutting, grinding, 

19 sharpening and sanding. Many of these tools have a variable speed capability 

20 which is controlled by operation of a slide switch that, is located near the rear end 

21 of the tool and which is movable in a circumferential direction between an off 

22 position and a maximum speed position. 
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1 Light touch switches have conventionally been provided in devices 

2 wherein depression of the switch had a first desired effect and release of the switch 

3 had a second desired effect, such as in handheld calculators. Light touch switches 

4 are advantageous in that they are relatively small, may be configured to be 

5 generally flat or flush with a surface of the device, and are relatively simple to 

6 operate. 

7 Summary of the Invention 

8 The preferred embodiment of present invention is an improved 

9 control mechanism for an electrical powered rotary hand tool that includes a 

10 preferably light touch switch of the type having at least two positions or states, 

1 1 wherein a first position or state activates the hand tool and a second position or 

12 state for deactivates the hand tool. The control mechanism is preferably sized and 

13 configured so that a predetermined small amount of pressure actuates the 

14 mechanism, thereby either activating or deactivating the hand tool. The control 

15 mechanism is also preferably disposed at a predetermined location on the hand 

16 tool so that an operator may activate or deactivate the hand tool with reduced or 

1 7 eliminated hand movement. 

1 8 Description of the Drawings 

19 FIGURE 1 is a top plan view of one embodiment of an exemplary 

20 tool with which a preferred embodiment of the control mechanism of the instant 

21 invention may be operated; 

22 FIG. 2 is a perspective view of another embodiment of an exemplary 

23 tool; 

24 FIG. 3 is an exploded view of the exemplary tool illustrated in FIG. 

25 1; 

26 FIG. 4 is a side perspective view of a light touch switch; and 
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1 FIG. 5 is a schematic circuit diagram illustrating circuitry that may 

2 be used in the preferred embodiment shown in FIG. 1 . 

3 Detailed Description of the Preferred Embodiments 

4 Broadly stated, the present invention is directed to a control 



5 mechanism for an electrical powered rotary hand tool that includes a light touch 

6 switch of the type that controls an electronic control circuit that controls the hand 

7 tool motor. The light touch switch includes at least two positions, a first position 

8 that enables the electronic control circuit, thereby activating the rotary hand tool, 

9 and a second position that disables the electronic control circuit, thereby 

10 deactivating the rotary hand tool. It should be understood that the control circuit 

1 1 controls the operation of the motor and therefore switches the motor current during 

12 operation, the light touch switch controls the control circuit and does not have to 

13 switch the motor current and can therefore be a much smaller switch. 

14 While the control mechanism of the instant invention is 

15 contemplated for use in any electronic device wherein an operator manually 

16 controls both activation and deactivation of the device, for purposes of illustration, 

17 the instant invention will be shown and described with an electrical powered 

18 rotary hand tool of the type having an elongated, generally cylindrical 

19 configuration with a rotating output shaft at a nose end to which various tools can 

20 be attached for performing tasks such as engraving, carving, polishing, cleaning, 

21 cutting, grinding, sharpening and sanding. 

22 Turning now to FIG. 1 , the exemplary electrical powered rotary hand 

23 tool operated by a preferred embodiment of the control mechanism of the instant 

24 invention is illustrated generally at 10. The electrical powered rotary hand tool 10, 

25 includes a generally cylindrical housing that includes a nose end portion 12 from 

26 which an output shaft 14 extends, and a center motor portion 16, which houses the 

27 motor (not shown) that drives the output shaft 14. A battery pack 18 is optionally 

28 included at the rear end of the housing, but may not be present in tools powered 
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1 via a power cord. A depressible locking lever 19 is also preferably provided 

2 which is configured to engage an opening in the output shaft 14 to prevent rotation 

3 thereof while a bit or other tool is being attached to the tool 10. 

4 Intermediate of the nose portion 12 and the motor portion 16 is an 

5 electrical slide switch 20 that is coupled to the control circuit to control the 

6 variable rotating speed of the motor. The electrical slide switch 20 preferably 

7 provides a variable electrical resistance value, which can be used in circuit to vary 

8 operating parameters as a function of the position of a switch lever. 

9 During operation, an operator typically grips the tool 10 around the 

10 nose portion 12, similar to the manner in which an operator would grip a pen or 

1 1 pencil. Economically, it is preferable that the nose portion taper in circumference 

12 at the nose end near the output shaft 14, so that an operator may comfortably grip 

13 the nose portion and maintain optimum control over the tool 10. While the 

14 tapered nose portion 12 is economically advantageous, it does reduce the surface 

1 5 area available for accessories. For example, size considerations alone suggest that 

16 the slide switch 20 presently illustrated would likely require modification if it were 

17 to be disposed on the tapered nose portion 12. However, the surface area of the 

18 tapered nose portion 12 is sufficiently large that a small switch may be configured 

19 to be disposed thereon. 

20 Accordingly, as illustrated in FIG. 3, the preferred embodiment of 

21 the instant invention contemplates an improved control system for the tool 10 that 

22 includes a light touch switch 30 disposed on a portion of the nose portion 12. In 

23 this embodiment, the light touch switch 30 is disposed such that during the 

24 ordinary course of operation, the operator may actuate the light touch switch 

25 without any significant regripping of the tool 10. As is best seen in the 

26 embodiment illustrated in FIG. 2, the operator may conveniently grip the nose 

27 portion 12 of the tool 12 much like one would grip a pencil, with the nose portion 

28 being gripped between the thumb and the first two fingers and with the center 

29 portion 16 resting in the base of the thumb and first finger. In this position, the 
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1 first finger is located very close to the switch 30 so that it may be actuated without 

2 any substantial regripping of the tool. 

3 Turning now to FIG. 4, the light touch switch 30 preferably includes 

4 a generally rectangular housing 32 having a predetermined depth and a generally 

5 planar top surface, through which a generally rectangular movable switch element 

6 34 extends. The switch element 34 is preferably spring-biased within the housing 

7 32 in an extended position. Compression of the spring allows depression of the 

8 switch element and a corresponding actuation of the switch 30. Preferably, a top 

9 surface of the switch element 34 is generally coextensive with a surface of the tool 

10 10. 

11 Electrical contact legs 36 extend from a bottom surface of the 

12 housing 32. The tapered nose portion 12 of the tool has a limited surface area and 

13 volume to accommodate electrical components. Therefore, the size of the light 

14 touch switch 30 is preferably minimized to consume the least amount of surface 

1 5 area and depth, while being large enough to impart tactile qualities to the switch to 

16 enhance ease of operation of the switch. In the preferred embodiment, the housing 

17 32 has a length of approximately 6.0 mm, a width of approximately 3.5 mm, and a 

18 depth of approximately 3.5 mm, exclusive of the depth added by the contacts 36. 

19 The switch element 34 preferably has a length of approximately 3.0 mm, and a 

20 width of approximately 1 .4 mm. 

21 The nose portion 12 of the tool accordingly includes a 

22 correspondingly sized and configured recess for receiving the light touch switch 

23 30. The recess is configured so that the light touch switch 30 fits within the 

24 recess, in a manner whereby the top surface of the switch element 34 is generally 

25 coextensive with the top surface of the nose portion 12. 

26 Preferably, the light touch switch 30 includes at least two positions 

27 or states: a first open circuit position or state in which the tool 10 is deactivated, 

28 and a second closed circuit position or state, wherein the tool is activated. In the 

29 preferred embodiment, the light touch switch 30 is provided in addition to the slide 
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1 switch 20, which controls the operating speed. The light touch switch 30 

2 selectively enables and disables an electrical control circuit that controls the 

3 operation of the tool motor. Because the light touch switch 30 does not directly 

4 switch the motor, it does not have to conduct or switch the motor load current and 

5 is therefore much more susceptible to miniaturization. When enabled, motor 

6 current reaches the output shaft, and when disabled, the motor current is prevented 

7 from reaching the output shaft, thereby resulting in either actuation or 

8 deactivation. 

9 As illustrated in FIG. 5, an electrical control and drive circuit for the 

10 tool is illustrated together with a light touch switch 34. The tool motor 40 is 

1 1 connected to a power source 42 that can be AC or DC. The motor speed of 

12 operation is controlled by an oscillator 44 that is controlled by the speed setting 

13 slide switch 20, with the oscillator providing a pulsed output on line 46 that 

14 extends to a switching transistor 48 that switches the current that flows through the 

15 motor. The duty cycle of the pulsed output is a function of the position of the slide 

16 switch 20 and thereby varies the operating speed accordingly. The power source 

17 42 also extends through line 50, the light touch switch 34 and line 52 to power the 

18 oscillator 44. When the switch 34 is closed, the oscillator 44 will operate and 

19 when the switch is opened, the oscillator will be disabled. Since the amount of 

20 power necessary to operate the oscillator is relatively small, the small switch 34 

21 can effectively provide an on/off switching capability of the motor 40. Thus, the 

22 light touch switch 30 of the instant invention is preferably one of a variety of 

23 switches denominated as "light touch switches," wherein a predetermined amount 

24 of pressure will depress the switch element 34, resulting in actuation of the tool 

25 10. In the preferred embodiment of the instant invention, actuation of the tool 10 

26 may be accomplished by depressing the light touch switch to a depth of only 

27 approximately 1/16 of an inch. When disposed on or within the tapered nose 

28 portion 12, the light touch switch 30 preferably includes a tactile surface that 

29 engages either the operator's finger or an intermediate material, and it may be 
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1 perceived by the operator to the touch, either directly or through an intermediate 

2 material. 

3 The preferred embodiment of the instant invention further includes a 

4 thin layer of flexible material, or grip layer 38, that is intermediate the light touch 

5 switch 30 and the operator's finger. The grip layer 38, when present, serves a 

6 variety of purposes. First, the grip layer 38 is preferably composed of a rubber 

7 material such as TPE, and thereby promotes the overall grip on the tool 10 by the 

8 operator. The rubber of the grip layer 38 is preferably textured, and may 

9 additionally be grooved to enhance gripping properties, and creates additional 

10 friction between the surface of the grip layer and the portions of the operator's 

1 1 hands in contact with the surface. Second, in addition to the tactile properties of 

12 rubber, the rubber provides a cushioned grip for the operator. 

13 The grip layer 38 of the preferred embodiment is disposed over the 

14 portion of the nose portion 12 housing the light touch switch 30 and that portion of 

15 the nose portion wherein the operator's hand typically grips the tool 10. Thus, the 

16 grip layer 38 of the preferred embodiment includes a predetermined structure, but 

17 that structure may be varied to suit individual applications or even individual 

18 operators. For example, turning now to FIGS. 1 and 3, a majority of the nose 

19 portion 12 is covered by the grip layer 38, ensuring that a multitude of hand 

20 positions by the operator will confer the advantages of the grip layer. 

21 The grip layer 38 may be configured to include additional preferable 

22 features as well. For example, the grip layer 38 may include one or more textured 

23 portions 54 that may include ribs 56 or recesses or other patterns. The textured 

24 portions 54 may themselves be recessed so that a radius measured from a 

25 longitudinal axis of the tool 10 to the textured portions is less than that as 

26 measured from the longitudinal axis to the balance of the nose portion 12. This 

27 configuration enhances operator grip as well. 

28 With respect to the light touch switch 30, the grip portion 38 may be 

29 further configured to enhance actuation of the tool 10. Preferably, the grip portion 
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1 38 may optionally include indicia to demarcate the location of the light touch 

2 switch 30, such as a small, generally circular opening 58 that reveals a clearly 

3 colored portion of the light touch switch. However, even in the absence of visual 

4 indicia, the constituent material of the grip layer 38 is such that the operator may 

5 perceive the switch via touch underneath the grip layer as a protruberance 

6 underneath the grip layer. Thus, compression of the grip layer 38 may cause 

7 compression of the light touch switch 30 when an underside of the grip layer abuts 

8 and compresses the light touch switch into the second position. As illustrated in 

9 the embodiment represented by FIG. 2, even in the absence of visual indicia, the 

10 operator may compress the area of the grip layer 38 that generally corresponds to a 

1 1 location of the underlying light touch switch 30 to actuate the switch. 

12 As further indication of the location and position of the light touch 

13 switch 30, the light touch switch may preferably be configured to include a 

14 positive feedback mechanism, such as an audible indication of depression into the 

15 second position or state and subsequent release into the first position or state. The 

16 audible indication may be as simple as a click that sounds as the switch element 34 

17 is depressed. In addition to being audible, such a click may also be perceived by 

1 8 the operator via touch. 

19 The preferred embodiment of the present invention includes a light 

20 touch switch 30 having a detented or clicking action so that the operator can easily 

21 perceive movement that is being made by the light touch switch during operation 

22 and also hold the switch in its desired location. The preferred detenting action 

23 provides sufficient level of resistance to initial movement that the likelihood that 

24 the light touch switch 30 will move without a conscious force being applied to it is 

25 quite small. If the light touch switch 30 is being used in a rotating hand tool such 

26 as a Dremel tool, normal vibration experienced during operation of the tool should 

27 not affect the position of the switch 30. Also, the resistance to movement 

28 provided by the detenting action of the switch mechanism will not result in 
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1 movement of the switch 30 by most levels of incidental contact that is experienced 

2 during use. 

3 While various embodiments of the present invention have been 

4 shown and described, it should be understood that other modifications, 

5 substitutions and alternatives are apparent to one of ordinary skill in the art. Such 

6 modifications, substitutions and alternatives can be made without departing from 

7 the spirit and scope of the invention, which should be determined from the 

8 appended claims. 

9 Various features of the invention are set forth in the following 
10 claims. 
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